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OverviewOverview

Previous Sessions: Heavy Ions & Forward PhysicsPrevious Sessions: Heavy Ions & Forward Physics
This session:This session:

introduction (this talk)introduction (this talk)
Survey of ongoing work within the SM groupSurvey of ongoing work within the SM group
ATLAS commissioning with physics signaturesATLAS commissioning with physics signatures
First SM measurements with ATLASFirst SM measurements with ATLAS

minimum bias and the underlying event (A. minimum bias and the underlying event (A. MoraesMoraes))
PDFsPDFs for the first year of ATLAS Physics for the first year of ATLAS Physics 
(J. Butterworth, (J. Butterworth, with contributions from S. with contributions from S. FerragFerrag, N. , N. SkatchkovSkatchkov))

WW scattering (B. Cox)WW scattering (B. Cox)
Wavelet Analysis of VHM Events (V. Wavelet Analysis of VHM Events (V. UzhinskyUzhinsky))
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ATLAS S.M. Group ‘Mission Statement’ATLAS S.M. Group ‘Mission Statement’
encompasses all Standard Model physics encompasses all Standard Model physics exceptexcept Top, Top, 
Beauty, and Higgs.   Beauty, and Higgs.   (nominally includes heavy ions)(nominally includes heavy ions)

(First SM meeting was Feb 2002)(First SM meeting was Feb 2002)
In the first In the first year(syear(s) of collisions we’ll focus on ) of collisions we’ll focus on 

analyses relevant for detector commissioning analyses relevant for detector commissioning 
in close collaboration with the performance groups.in close collaboration with the performance groups.

verifying (and establishing!) our underlying assumptionsverifying (and establishing!) our underlying assumptions
PDFsPDFs, Monte Carlos, min. Bias & underlying event,…, Monte Carlos, min. Bias & underlying event,…
driven by new searches and in collaboration with MC expertsdriven by new searches and in collaboration with MC experts

This will be the arena in which we PROVE our understanding of thThis will be the arena in which we PROVE our understanding of the e 
detector and physics environ.detector and physics environ.

Supporting the new discoveries.Supporting the new discoveries.

Beyond the first Beyond the first year(syear(s):):
Key precision measurements: M(W), Key precision measurements: M(W), ΓΓ(W), sin(W), sin22θθWW, , ααSS(Q(Q22), ), TGCTGC’’ss

drives performance studies. Requires perfectly understood detectdrives performance studies. Requires perfectly understood detector.or.
indirect constraints indirect constraints ……

previously unseen SM phenomenapreviously unseen SM phenomena
tritri--boson production boson production pppp→→VVVVVV, gauge, gauge--boson scattering, boson scattering, QGCsQGCs, , ……



Matt Dobbs, Stefan Tapprogge Standard Model Working Group—Intro   Atlas Physics Workshop, Athens,  May 2003 4

Ongoing StudiesOngoing Studies
W mass and width W mass and width 

analysis change up and running analysis change up and running –– focus now on focus now on 
systematicssystematics
M. David, C. Marques, A. M. David, C. Marques, A. MaioMaio (Lisbon)(Lisbon)

PPTT(Z(Z e+ee+e--) distribution) distribution
probe QCD with well understood EW probe QCD with well understood EW 
phenomenaphenomena
test new theoretical advancements in test new theoretical advancements in 
extrapolation extrapolation b/tb/t perturbativeperturbative and nonand non--
perturbativeperturbative regimes (Zhang, Quid, Berger regimes (Zhang, Quid, Berger 
20012001--2)2)

P. P. StarobaStaroba (Prague)(Prague)
didi--jet production at high Qjet production at high Q2 2 (see PDF talk)(see PDF talk)

exotic searches is primary motivationexotic searches is primary motivation
early user of CTEQ early user of CTEQ PDFPDF’’ss with errors.with errors.
provides measure of provides measure of ααSS(Q(Q22))

S. S. FerragFerrag (in2p3)(in2p3)
γγ + jet for measuring PDF(G) + jet for measuring PDF(G) (see PDF talk)(see PDF talk)

N. N. SkatchkovSkatchkov / D. / D. BandurinBandurin ((DubnaDubna))

W Transverse Mass

Log Likelihood fit to 
W Transverse Mass
Gives 1 MeV Stat. Error
its all about systematics.
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Ongoing Studies: Status of the NLO WG at KEKOngoing Studies: Status of the NLO WG at KEK
S. S. OdakaOdaka (KEK)(KEK)

http://atlas.kek.jp/physics/nlohttp://atlas.kek.jp/physics/nlo--wg/index.htmlwg/index.html and and http://atlas.kek.jp/physics/nlohttp://atlas.kek.jp/physics/nlo--wg/grappa.htmlwg/grappa.html
LO generators LO generators in the in the GR@PPAGR@PPA frameworkframework

GR@PPA_4bGR@PPA_4b (all SM 4 b(all SM 4 b--quark productions)quark productions)
Version 1.06 release in Apr., 2002. Version 1.06 release in Apr., 2002. S. Tsuno et al., Comput. Phys. Commun, 151 (2003) 216
The PYTHIA approx. for The PYTHIA approx. for pure QCDpure QCD processes used in a Phys. processes used in a Phys. 
TRD analysis was found to be reasonable (ATLAS MC meetings).TRD analysis was found to be reasonable (ATLAS MC meetings).
Version 2.01Version 2.01 release on the Web page in Apr., 2003.release on the Web page in Apr., 2003.

Les Les HouchesHouches external generator interface, PYTHIA 6.2 and HERWIG 6.5 embeddiexternal generator interface, PYTHIA 6.2 and HERWIG 6.5 embeddingng
(Preliminary) support of LHAPDF(Preliminary) support of LHAPDF

GR@PPA_AllGR@PPA_All (collection of (collection of GR@PPAGR@PPA--basedbased generators)generators)
GR@PPA_4bGR@PPA_4b + + ““W/Z + jetsW/Z + jets””, , ““66--body topbody top--pairpair”” etc.etc.
Coming soon (debugging)Coming soon (debugging)

NLO generatorNLO generator
Test of ideas using the DY processTest of ideas using the DY process

Y. Y. KuriharaKurihara et al., et al., NuclNucl. Phys. B654 (2003) 301. Phys. B654 (2003) 301
LoopLoop--corrected MEcorrected ME generation by GRACEgeneration by GRACE
LLLL--subtractionsubtraction method to avoid double countsmethod to avoid double counts

An application to LO processes is being tested with the WisconsiAn application to LO processes is being tested with the Wisconsin group.n group.
Appropriate negativeAppropriate negative--weight treatment in event generationweight treatment in event generation

InitialInitial--state Parton Showerstate Parton Shower
XX--deterministic forward evolutiondeterministic forward evolution

A new idea of an efficient forward evolutionA new idea of an efficient forward evolution
In the above report by In the above report by KuriharaKurihara et al.et al.

NLLNLL (Next(Next--toto--Leading Log)Leading Log) parton showerparton shower
Theoretical formulae are ready.Theoretical formulae are ready.

T. Sugiura, Prog. Theor. Phys. 107, 1163 (2002)T. Sugiura, Prog. Theor. Phys. 107, 1163 (2002)
A simple MC implementation was tested.A simple MC implementation was tested.
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Probing theProbing the Triple GaugeTriple Gauge--boson Couplingsboson Couplings
nonnon--abelianabelian SU(2)SU(2)LL×U(1) ×U(1) YY gauge gauge 
group group (foundation of SM!)(foundation of SM!)

WWWWγγ WWZWWZ couplingscouplings
in ppin pp WWγγ, WZ, WW , WZ, WW 

ZZZZγγ and ZZZ couplingsand ZZZ couplings
in ppin pp ZZ, ZZ, ZZγγ

u

d

*W

+W

0Z

New
Physics?

TGC Vertex

each each LagrangianLagrangian is written as a is written as a model independent model independent parametrizationparametrization..

Probe tool:Probe tool: sensitive to low energy remnants of new physics sensitive to low energy remnants of new physics 
operating at a higher scaleoperating at a higher scale

complementcomplement to direct searchesto direct searches
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Ongoing Studies:  Ongoing Studies:  TGCsTGCs
recent pp recent pp ZZ, ZZ, ZZγγ
studies by S. studies by S. HassaniHassani

ATLATL--COMCOM--PHYSPHYS--20022002--012,013012,013

effect of anomalous ZZV effect of anomalous ZZV 
couplings is enhanced as couplings is enhanced as 
much as energymuch as energy66

LHC will have a huge LHC will have a huge 
advantage over previous advantage over previous 
measurementsmeasurements

possibly one of the first possibly one of the first 
“precision measurements” “precision measurements” 
to come out of SM group to come out of SM group 
(??)(??)

pppp WZWZ, , WWγγ studies by studies by 
M. DobbsM. Dobbs

ATLATL--PHYSPHYS--20022002--019,020019,020

statistics will dominate LHC statistics will dominate LHC 
measurements because measurements because 
limits are always derived limits are always derived 
from the few events from the few events 
furthest out in the Pfurthest out in the PTT tail.tail.
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Ongoing Studies: Ongoing Studies: TGCsTGCs in in pppp WWWW
L. L. SimicSimic (Belgrade) is confronting the challenging (Belgrade) is confronting the challenging WWWW l,l,νν,l,,l,νν
final state.final state.

tttt background is challenging!background is challenging!

however, a careful however, a careful choisechoise of cuts, including a tight jet veto, brings of cuts, including a tight jet veto, brings 
the signal outthe signal out

two opposite charge leptons, two opposite charge leptons, PPTT(l(l±) > 25 ±) > 25 GeVGeV, |η|<2.5, |η|<2.5
ZZ--mass constraint |Mmass constraint |MZZ--MMl+ll+l--|> 15 |> 15 GeVGeV
PPTT

missmiss> 50 > 50 GeVGeV
Veto jets with Veto jets with PPTT(jet(jet)> 10 )> 10 GeVGeV, |η|<3, |η|<3

Events for 30 fbEvents for 30 fb--11
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Ongoing Studies: Ongoing Studies: TGCsTGCs in in pppp WWWW
Limits are derived from the PLimits are derived from the PT T 
of the electronof the electron--positron pair.positron pair.
Conservative form factor:Conservative form factor:

ΛΛ=2 TeV=2 TeV
L=30 fbL=30 fb--11

--0.06 < 0.06 < ∆κ∆κ < 0.1< 0.1
--0.06 < λ < 0.060.06 < λ < 0.06
(first look, statistics only)(first look, statistics only)
assuming assuming WWγWWγ ≡ WWZ couplings≡ WWZ couplings

This previously ignored channel This previously ignored channel 
provides competitive limits on the provides competitive limits on the 
κκ--type anomalous couplings.type anomalous couplings.
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Physics Commissioning/ValidationPhysics Commissioning/Validation

distinguish here between detector distinguish here between detector ↔↔ physics validationphysics validation
Concentrate on Concentrate on inclusive signature based samplesinclusive signature based samples rather than rather than 
processes  for validating the physicsprocesses  for validating the physics

push the final comparison to require as little analysis/selectiopush the final comparison to require as little analysis/selection as possiblen as possible
ee±±, , PPTT

missmiss rather than Wrather than W ee±±,,νν
nothing new here, just a different point of view.nothing new here, just a different point of view.

choose signatures which are dominated by (if possible few) well choose signatures which are dominated by (if possible few) well 
understood SM processesunderstood SM processes

but which might exhibit enhanced sensitivity to MC parameters & but which might exhibit enhanced sensitivity to MC parameters & PDFsPDFs..

usual game usual game get an (relatively!) unbiased knowledge of one get an (relatively!) unbiased knowledge of one 
distribution by triggering on another.distribution by triggering on another.
for each signature, measure kinematical properties and crossfor each signature, measure kinematical properties and cross--sectionssections

to validate our understanding of the physics environmentto validate our understanding of the physics environment
TUNE the Monte CarlosTUNE the Monte Carlos

* Eventual extension to CDF style signature based (model indepen* Eventual extension to CDF style signature based (model independent) dent) 
searches.searches.
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Inclusive Signature Based SamplesInclusive Signature Based Samples

charged particle distributions (from min. bias)charged particle distributions (from min. bias)
PPT T and η    from random triggersand η    from random triggers
(10M events, 1 year at 1Hz, 3 days at 100Hz)(10M events, 1 year at 1Hz, 3 days at 100Hz)

single & single & didi--electron/muon distributionselectron/muon distributions
isolated photon distributions from isolated photon distributions from γγ + jet+ jet
jet distributionsjet distributions
inclusive spectra of resonances (W,Z,inclusive spectra of resonances (W,Z,ΥΥ,J/,J/ΨΨ,η,π,η,π00))
e/µe/µ + N jets  (i.e. W, Z + N+ N jets  (i.e. W, Z + N--jets)jets)
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First Measurements / “Papers”First Measurements / “Papers”
11stst Collisions, inelastic event structureCollisions, inelastic event structure

minimum bias, basic energy flow and charged/identified particle minimum bias, basic energy flow and charged/identified particle spectraspectra
Inclusive jet productionInclusive jet production

angular distributions, multiangular distributions, multi--jet productionjet production
Observation of jets with EObservation of jets with ETT> 1 TeV and > 1 TeV and M(j,jM(j,j) > 1 TeV) > 1 TeV

Inclusive lepton spectraInclusive lepton spectra
constrain production processes and constrain production processes and pdf’spdf’s

Inclusive production of W and ZInclusive production of W and Z
ratio of production crossratio of production cross--sections, lepton sections, lepton flavoursflavours
QCD recoil:  PQCD recoil:  PTT(Z/W),   and (Z/W),   and PPTT(l(l±)±)

Observation of high mass lepton pairsObservation of high mass lepton pairs
Inclusive photon productionInclusive photon production

measure measure PDF(gluonPDF(gluon), combine w/ ), combine w/ flavourflavour tag to measure tag to measure PDF(bPDF(b))
Heavy Heavy flavourflavour ((tttt, bb) cross sections  (top, beauty groups), bb) cross sections  (top, beauty groups)
First attempts for precision physicsFirst attempts for precision physics

TGC production of ZZ/TGC production of ZZ/ZZγγ (??) (??) 
WW--charge asymmetrycharge asymmetry
observation of Aobservation of AFBFB
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ConclusionsConclusions

Several new/exciting SM studies underway Several new/exciting SM studies underway 
(min bias, P(min bias, PTT(Z), (Z), PDFsPDFs, direct photon, WW TGC & Scattering, VHM), direct photon, WW TGC & Scattering, VHM)

since the formation of the SM group last year.since the formation of the SM group last year.
Regardless of which LHC physics excites you most, Regardless of which LHC physics excites you most, 
ATLAS ATLAS (you!)(you!) will be crunching on SM topics during the will be crunching on SM topics during the 
first first year(syear(s).).

there is a disproportionately small number of people working on there is a disproportionately small number of people working on 
SM topics… SM topics… why not get involved now?why not get involved now?

The first ATLAS papers will likely aim at proving our The first ATLAS papers will likely aim at proving our 
understanding of the LHC physics environment in the understanding of the LHC physics environment in the 
regime where is SM is reliable.regime where is SM is reliable.

prove our understanding of the detector and the physics environmprove our understanding of the detector and the physics environment.ent.
to be followed by the discovery papers.to be followed by the discovery papers.


